EP0 911 187 A1 



FIG- I 



r 



A- A section 



B 

T 






B 






7 




T 


I ^ 


> 


7 





w 2 



FIG- 2 



b 



J3 



s s s yj 



B- B section 



\Js s s / 



Composite 



C-C section 



>0 



1 



-1 






1 






1 






1 






1 ~ 






1 






! 









XT" 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 911 187 



(12) 



EUROPEAN PATENT APPLICATION 
published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

28.04.1999 Bulletin 1999/17 

(21) Application number: 98905838.3 

(22) Date of filing: 1 0.03.1 998 



(51) IntCI. 6 : B60C 111/12 

(86) International application number: 
PCT/JP98/00988 

(87) International publication number: 

WO 98/40228 (17.09.1998 Gazette 1 998/37) 



(84) Designated Contracting States: 


(72) Inventor: HOSONO, Motoaki 


DE Fl FR GB SE 


Kodaira-shi, Tokyo 187-0031 (JP) 


(30) Priority: 1 1.03.1997 JP 56125/97 


(74) Representative: Whalley, Kevin 


21.01.1998 JP 9230/98 


MARKS & CLERK, 




57-60 Lincoln's Inn Fields 


(71) Applicant: 


London WC2A 3LS (GB) 


BRIDGESTONE CORPORATION 


Tokyo 104-0031 (JP) 





(54) PNEUMATIC TIRE 

(57) In a pneumatic tire having a tread pattern of 
blocks defined by circumferential grooves extending 
along a rotating direction of the tire and lateral grooves 
extending along a widthwise direction of the tire and 
provided in the block with at least a pair of one-side 
opened sipes alternately opening at their ends to 
opposed circumferential grooves along substantially the 
widthwise direction of the tire and having a depth differ- 
ent from a depth of the lateral groove, rubber flowing 
delays between mutual blades for the formation of the 
tire disposed in a mold during the vulcanization building 
of the tire to drag surface layer of rubber and hence 
creasing is caused to result in flow crack. In the inven- 
tion, the one-side sipes formed in the block satisfy a 
relationship between cross sipe depth (D) and sipe 
interval ratio (a/w) of (a/w x 50)- 18. 
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Description 
TECHNICAL FIELD 

[0001] This invention relatesto a pneumatic tire hav- 
ing blocks defined by circumferential grooves formed 
along a rotating direction of the tire and lateral grooves 
formed along a widthwise direction of the tire and pro- 
vided with one-side opened sipes opening to the cir- 
cumferential grooves in opposite directions to each 
other, and more particularly it is to avoid dragging of sur- 
face rubber or so-called creasing due to delay of rubber 
flow in the vulcanization building of the tire to prevent 
the occurrence of flow crack resulted from the creasing. 

BACKGROUND ART 

[0002] In the pneumatic tire having a tread pattern 
provided with the blocks, it is general to have a structure 
that a plurality of sipes are formed in the block, which 
particularly ensures the gripping force on wet road sur- 
face and snow-ice road surface as a function thereof. 
[0003] In order to ensure such a function up to a last 
running stage of the tire, it is usually attempted to make 
the depth of the sipe deeper. However, as the cut depth 
of the sipe approaches to the depth of the groove 
formed along the same direction as the sipe, strain pro- 
duced in the bottom of the sipe becomes large in the 
running to cause a trouble of chipping the block 
[0004] As a countermeasure for preventing such a 
chipping of the block, it has hitherto been attempted to 
arrange at least a pair of sipes extending substantially in 
parallel to the lateral grooves in the widthwise direction 
of the tire in each of the blocks in which one end of each 
of the sipes is alternately opened to one of the opposed 
circumferential grooves ad the depth of the sipe is made 
deeper than that of the lateral groove. In this case, how- 
ever, the flowing of rubber delays between mutual 
blades for the formation of the sipe disposed in a vul- 
canization mold in the vulcanization building of the tire 
and hence the creasing of dragging a surface layer of 
rubber can not be avoided to cause a problem of creat- 
ing flow crack. 

[0005] It is an object of the invention to provide a novel 
pneumatic tire capable of solving the aforementioned 
drawbacks of the conventional technique. 

DISCLOSURE OF INVENTION 

[0006] The invention lies in a pneumatic tire having a 
tread pattern of blocks defined by circumferential 
grooves extending along a rotating direction of the tire 
and lateral grooves extending along a widthwise direc- 
tion of the tire and provided in the block with at least a 
pair of one-side opened sipes alternately opening at 
their ends to opposed circumferential grooves along 
substantially the widthwise direction of the tire and hav- 
ing a depth different from a depth of the lateral groove. 



characterized in that the one-side opened sipe satisfies 
a relationship between cross sipe depth (D) and sipe 
interval ratio (a/w) represented by Di(a/w x 50)-18 . 
Particularly, an overlap length L between the sipes in 

5 the block is not less than 10 mm. 

[0007] In the pneumatic tire having the above con- 
struction according to the invention, when the cross sipe 
depth (D) is not more than 3 mm, the one-side opened 
sipes satisfy conditions of 0.42 ^a/w ^1 .0 and 

10 0.42*a/w 2 <1.0 when a shortest distance between the 
sipes at the bottom portion of the sipe is a and distances 
from an edge of the block not opened by the sipe to one 
of the one-side opened sipes farthest from the edge of 
the block is w n or w 2 . 

is [0008] The term "sipe interval ratio" used herein is 
defined by a ratio of shortest distance a between mutual 
sipes at the bottom of the one-side opened sipe at A-A 
section of the block to distance w in parallel thereto and 
existing from an edge of the block not opened by the 

20 sipe to one of the one-side opened sipes farthest from 
the edge of the block as diagrammatical! y shown in Fig. 
1 (provided that when w^w 2 , a smaller value in either 
of both is adopted). 

[0009] And also, the term "cross sipe depth" used 

25 herein is defined by a distance D between a deepest 
position of apparently crossing adjoining sipes St , S 2 in 
a single block b with each other taken from a side view 
of the block and a position of apparently intersecting a 
line segment n passing through the deepest position 

30 and perpendicular to the surface of the block b with a 
groove bottom of the lateral grooves sandwiching the 
block b taken from the side view of the block as shown 
in Fig. 2 conveniently composing B*B section and C-C 
section of Fig. 1 (full range r in the embodiment of Fig. 2 

35 has a distance D). 

[001 0] Moreover, the shortest distance a between the 
sipes is a straight distance between mutual flask por- 
tions in case of a flask type sipe and a straight distance 
between mutual pin portions in case of a pin type sipe. 

40 [001 1] In the invention, it is favorable that a straight 
distance from the edge of the block not opened by the 
sipe to a sipe nearest to the block edge is 20-40% of a 
length of the block along the block edge, preferably 
about 30%. 

45 [001 2] And also, flask type sipe or one-side flask type 
sipe is advantageously adapted as the sipe from a view- 
point of mitigating strain to the bottom of the sipe in the 
running of the tire. 

[001 3] Furthermore, in the invention, the sipe is pro- 
so vided with a slant portion connecting a cut end of the 
sipe to a bottom portion of the sipe therebetween. 
[0014] When the sipes are formed in the block in the 
vulcanization building of the tire, there is used a vulcan- 
ization mold provided in its inside with blades for the for- 
55 mation of the sipe. However, if it is intended to form a 
pair of one-side opened sipes S 1t S 2 extending sub- 
stantially in parallel to the widthwise direction of the tire 
and alternately opening at their ends to the opposed cir- 
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cumferential grooves k as shown in Fig. 3. smooth flow- 
ing of robber is carried out in a position of a 
vulcanization mold M corresponding to a region A-A of 
Fig. 3 at both sides of a blade C disposed in the mold M 
as shown in Fig. 4(a), while the flowing of rubber 
between mutual blades C tends to in a position of the 
mold M corresponding to a region B-B of Fig. 3 as 
shown in Fig. 4(b) as compared with the flowing of rub- 
ber at the outside region of the blade C. As shown by 
arrows in Fig. 5, rubber flowing between mutual sipes 
S 1( S 2 creates a time difference from right and left side 
portions of these sipes shown in this figure to drag a 
surface layer of robber as shown in Fig. 6 and hence 
flow crack d as shown in Fig. 7 is created in a central 
portion of section including both the sipes S 1p S 2 . This 
crack d results in the block loss b under an action of 
external force applied in the running of the tire. 
[001 5] In the invention, the sipes S-, , S 2 have a depth 
deeper than a groove depth of the lateral groove formed 
in the widthwise direction of the tire and satisfy the rela- 
tionship between cross sipe depth D and sipe interval 
ratio a/w represented by D^(a/w x 50)-18 , so that the 
rubber flowing between mutual blades C disposed in the 
vulcanization mold M can be made approximately equal 
to that of the other zone and hence the occurrence of 
the creasing is avoided. 

[0016] In the invention, the overlap length between 
mutual adjoining sipes S 1t S 2 in a plan view is a size L 
shown in Fig. 8. This value is not less than 10 mm for 
completely preventing the occurrence of the creasing 
irrespectively of the production conditions and rubber 
material. 

[0017] Fig. 9 shows results examined on the relation- 
ship between the cross sipe depth D and the sipe inter- 
val ratio a/w with respect to the occurrence of the 
creasing when the overlap length L between the sipes 
S 1§ So (tread pattern shown in Fig. 19, sipe shown in 
Fig. 13) is not less than 10 mm. 

[0018] When the overlap length L between the sipes 
S 1( S 2 is not less than 10 mm, the occurrence of the 
creasing can completely be prevented when the above 
condition or D^(a/w x 50)- 18 is satisfied. 
[0019] Fig. 10 shows a state of varying the creasing 
depth with respect to a/w (a/w 1t a/w 2 ) as a relation 
between the shortest distance a between mutual sipes 
at the bottom portion of the sipe and distance w 1( w 2 
from the block edge to a sipe farthest therefrom in case 
of cross sipe depth D=3 mm (tread pattern shown in Fig. 
19. sipe shown in Fig. 13). When w 1( w 2 satisfy 
0. 42 s a/w ^1.0 and 0.42^a/w 2 <1.0 , it is clear that 
there is observed no occurrence of the creasing. Simi- 
larly, in case of D^3 mm as shown in a graph of Fig. 9, 
when the above condition is satisfied, no occurrence of 
the creasing is observed. 

[0020] And also, straight distances , L 2 from edges 
e of the block not opened by the sipe to sipes S v S 2 
nearest thereto as shown in Fig. 8 are favorable to be 
20-40%, preferably about 30% of a side length m of the 



block opened by the sipe from a viewpoint of the guar- 
antee of the block rigidity. 

[0021 ] Figs. 1 1 (a) and (b) show a sectional shape of a 
sipe at its bottom portion, respectively In the invention, 

5 a flask type sipe as shown in Fig. 1 1(a) or a one-side 
flask type sipe (one-side pin flask) as shown in Fig. 
1 1 (b) is advantageously adaptable. Thus, the distance a 
between the mutual sipes can be made somewhat 
longer than that of a pin flask type sipe as shown at A-A 

io section in Fig. 1 to increase the sipe interval ratio, which 
is more advantageous in the prevention of the creasing. 
Furthermore, not only the drainage performance is sta- 
bly maintained but also the edge effect cutting water film 
can be expected even in the last running stage of the 

is tire (last wearing stage), so that the high gripping force 
in wet road surface and ice-snow road surface can be 
ensured. 

[0022] Moreover, according to the invention, the open- 
ing directions of the sipes can alternately be opposed 
20 every the adjoining blocks along the forward rotating 
direction of the tire, whereby the block rigidity can be 
enhanced. And also, the sipes as defined in the inven- 
tion may be formed in a block row existing in a shoulder 
portion. 

25 [0023] Although the sipe to be formed in the block is 
straight in the illustrated embodiments of the invention, 
it may be zigzag. Even in the latter sipe, the effect of 
preventing the occurrence of the creasing resulted in 
the flow crack is unchangeable. 

30 [0024] In Fig. 12 is shown a main part of a pneumatic 
tire having the sipe structure according to the invention. 
Fig. 13 is B-B section and C-C section of sipes S 1t S2 
shown in Fig. 12 together with a side view conveniently 
composed them at the C-C section. 

35 [0025] Particularly, in order to prevent uneven wear of 
the block, this tread pattern has a construction that a 
step difference t is formed so as to change the groove 
depth of the lateral groove at both sides of the step dif- 
ference to increase the rigidity of the block b opened by 

40 the sipe at its kicking-out side b K (the Wcking-out side of 
the block easily opens the sipe and the groove depth of 
the lateral groove corresponding to such a side is shal- 
lowed to increase the rigidity and the subsequent 
groove depth of the lateral groove bordered by the step 

45 difference t is deepened to take a balance to the shal- 
lowed portion) and also the depth of the sipe is changed 
along the lateral groove (a slant portion Sk is formed) to 
prevent the chipping of the block. In this embodiment, 
the cross sipe depth D is a distance between a deepest 

so position h of apparently crossing the sipes S1 , S2 taken 
in a side view and a position i of apparently intersecting 
a line segment n passing through the position h and per- 
pendicular to the outer surface of the block with groove 
bottoms of the lateral grooves sandwiching the block b 

55 therebetween as shown in Fig. 13. 

[0026] As shown in Fig. 13, the slant portion SK is 
formed between a cut edge S a of the sipe S } . S 2 and the 
bottom portion thereof to connect them, whereby the 
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block chipping can be prevented and also it is possible 
to make the value of the cross sipe depth D smaller than 
that of the sipe having a flat bottom portion as shown in 
Fig. 2 (called as a flat sipe). which can advantageously 
enlarge the no-creasing zone shown in a relation to the 
sipe interval ratio in Fig. 9. Furthermore, such a sipe 
tends to smoothen the flowing of robber at an initial 
stage in the vulcanization building of the tire. 
[0027] The shape of the slant portion SK may be 
straight or curved. And also, the forming zone of the 
slant portion may be a region directly ranging from a cut 
end of the sipe along the bottom portion to an opening 
end of the sipe. 

[0028] In Figs. 14-17 are shown main parts of a blade 
C for the formation of the sipe and a projection j for the 
formation of the circumferential groove disposed in an 
inside of a mold M suitable for the manufacture of the 
pneumatic tire according to the invention, respectively. 
Particularly, when the sipe is a flask type sipe (pin flask, 
flask, one-side flask or the like), an expanding portion 
C n capable of forming the flask is disposed on a top end 
portion of the blade C. 

[0029] Fig. 1 8 shows an example that the depth of the 
sipe S 1t S 2 is shallower than that of the lateral groove, 
which is included in the invention. In this case, the cross 
sipe depth D is conveniently adopted to be zero. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0030] 



Fig. 1 is a plan view and A- A section of a pneumatic 
tire according to the invention. 
Fig. 2 is B-B section, C-C section and a composed 
side view of Fig. 1 . 

Fig. 3 is a view illustrating a main part of a tread in 
the pneumatic tire. 

Fig. 4 is a diagrammatic view of a mold for the vul- 
canization building of the tire and rubber flowing in 
the mold, in which (a) is a portion corresponding to 
A- A region of Fig. 3 and (b) is a portion correspond- 
ing to B-B region of Fig. 3. 

Fig. 5 is a view illustrating the flowing state of rub- 
ber in the conventional vulcanization building. 
Fig. 6 is a view illustrating a creasing state. 
Fig. 7 is a view illustrating a flow crack. 
Fig. 8 is a schematic view of an overlap length L. 
Fig. 9 is a graph showing a relationship between 
cross sipe depth and sipe interval ratio. 
Fig. 10 is a graph showing a relation between a/w 
and a creasing depth. 

Figs. 11(a) and (b) are views illustrating sectional 
shapes of the sipe according to the invention. 
Fig. 12 is a view,of a tread pattern in the pneumatic 
tire according to the invention and its A-A section. 
Fig. 13 is a sectional shape and composed side 
view of sipes in the pneumatic tire according to the 
invention. 



Fig. 14 is a view illustrating a main part of an inside 
of a vulcanization building mold suitable for the 
manufacture of the pneumatic tire according to the 
invention. 

s Fig. 1 5 is a view illustrating a main part of an inside 

of the vulcanisation building mold suitable for the 
manufacture of the pneumatic tire according to the 
invention making a pair with that shown in Fig. 14. 
Fig. 16 is a view illustrating a main part of an inside 

w of another vulcanization building mold suitable for 
the manufacture of the pneumatic tire according to 
the invention. 

Fig. 17 is a view illustrating a main part of an inside 
of the vulcanization building mold suitable for the 
is manufacture of the pneumatic tire according to the 
invention making a pair with that shown in Fig. 16. 
Fig. 18 is a view showing a main part of a tread pat- 
tern in the pneumatic tire according to the invention 
and its section. 

20 Fig. 19 is a view illustrating a tread pattern in the 

pneumatic tire according to the invention. 

Fig. 20 is a section and a composed side view of 

sipes in the tire shown in Fig. 19. 

Fig. 21 is a view illustrating a tread pattern in the 
25 pneumatic tire according to the invention. 

Fig. 22 is a view illustrating a tread pattern in the 

pneumatic tire according to the invention. 

Fig. 23 is a section and a composed side view of 

sipes in the pneumatic tires shown in Fig. 21 and 
30 Fig. 22. 

Fig. 24 is a view illustrating a tread pattern in the 

pneumatic tire according to the invention. 

Fig. 25 is a sectional shape and a size of sipes in 

the tire shown in Fig. 24. 
35 Fig. 26 is a view illustrating a tread pattern in the 

pneumatic tire according to the invention. 

Fig. 27 is a sectional shape and a size of sipes in 

the tire shown in Fig. 26. 

40 BEST MODE FOR CARRYING OUT THE INVENTION 

[0031] Fig. 19 shows a tread pattern applied to a 
pneumatic tire (a heavy duty pneumatic tire having a 
size of 11R22.5) with a sipe structure according to the 

45 invention having sipes as shown in Fig. 2 (flat sipes). In 
this embodiment each of blocks b A , b 2 existing in a cen- 
tral zone 1 and both side zones 2 of a tread (size of 
block: 28.5 mm in a rotating direction, 37.5 mm in a 
width wise direction) is provided with two straight sipes 

so . S2 extending along an edge of the block in the width- 
wise direction (pin flask type, overlap length L= 22.5 
mm, straight distance from an edge of the block not 
opened by the sipe to a sipe nearest thereto = 9.5 mm, 
w 1 =w 2 = 18 mm, length from a cut end to opening end = 

55 30 mm), a straight distance a between mutual sipes in 
each sipe S v S 2 is 8 mm (a/w v a/w 2 =0.444). a groove 
depth of each sipe , S 2 is 1 8 mm, a depth of a circum- 
ferential groove is 20 mm. a depth of a lateral groove is 
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12.5 mm, and a cross sipe depth D is 5.5 mm. 
[0032] In the pneumatic tire having the above con- 
struction, it is possible to smoothen the robber flowing 
from a lower side of a blade in a mold during the vulcan- 
ization building and the occurrence of the creasing 
resulting in flow crack is not observed. 
[0033] Fig. 20 shows an embodiment of the pneumatic 
tire having the same structure as in Fig. 19 except that 
a step difference t is formed in the lateral groove of the 
tire for increasing the rigidity of the block at a kicking-out 
side and groove depths at both sides of the step differ- 
ence are 10 mm and 1 5 mm and the cross sipe depth D 
is 7 mm. Even in this pneumatic tire, it is possible to 
smoothen the robber flowing from a lower side of a 
blade in a mold during the vulcanization building and the 
occurrence of the creasing resulting in flow crack is not 
observed. 

[0034] In Fig. 21 and Fig. 22 are shown another tread 
patterns of the pneumatic tire according to the invention 
(tire size: 1 1 R22.5) having a step difference t in the lat- 
eral groove and sipes with a shape and a size as shown 
in Fig. 23, respectively. In these embodiments, ato^ and 
a/w 2 are 0.428, L is 12 mm, and the cross sipe depth D 
is mm. Even in the pneumatic tire having the above con- 
struction, the occurrence of the creasing is not 
observed. 

[0035] In Fig. 24 is shown a pneumatic tire in which a 
cut length P in the central zone 1 of the tread is 20 mm. 
a is 8 mm, w-, and w 2 are 24 mm, a/w-j and a/w 2 are 
0.333, L is 8 mm, sipes S1. S2 have a shape and a size 
as shown in Fig. 25 and the side zone 2 of the tread is 
the same as in Figs. 21 and 22. Even in this tire, the rub- 
ber flowing is smooth at a position corresponding to the 
blade of the mold in the vulcanization building and the 
occurrence of the creasing resulting in the flow crack is 
not observed. 

[0036] In Fig. 26 is shown a tread pattern applied to a 
pneumatic tire having lateral grooves with a step differ- 
ence t (heavy duty pneumatic tire having a size of 
11R22.5). 

[0037] In this embodiment, each of blocks ^ , ba exist- 
ing in the central zone 1 and both side zones 2 of the 
tread (size of block: 22.6 mm in a rotating direction, 25.0 
mm in a widthwise direction) is provided with two 
straight sipes S 2 extending along an edge of the 
block in the widthwise direction (pin flask type, overlap 
length L = 15 mm, straight distance from an edge of the 
block not opened by the sipe to a sipe nearest thereto = 
7.5 mm, w t =w 2 = 16 mm, straight distance a between 
mutual sipes = 6 mm, sipe interval ratio a/w v a/w 2 
=0.375 mm), and a cross sipe depth D is 0 mm. 
[0038] In such a pneumatic tire, the robber flowing is 
smooth from the lower portion of the blade of the mold 
in the vulcanization building, and the uneven wear can 
be improved without causing the creasing resulting in 
the flow crack. 



INDUSTRIAL APPLICABILITY 

[0039] According to the invention, the rubber flowing 
is smoothly conducted in the mold during the vulcaniza- 

5 tion building, so that there can be prevented the occur- 
rence of the creasing, which has been come into 
problem in the manufacture of the pneumatic tire proved 
with at least a pair of one-side opened sipes alternately 
opening at their ends to opposed circumferential 

io grooves. 

Claims 

1. A pneumatic tire having a tread pattern of blocks 
is defined by circumferential grooves extending along 

a rotating direction of the tire and lateral grooves 
extending along a widthwise direction of the tire and 
provided in the block with at least a pair of one-side 
opened sipes alternately opening at their ends to 

20 opposed circumferential grooves along substan- 
tially the widthwise direction of the tire and having a 
depth different from a depth of the lateral groove, 
characterized in that the one-side opened sipe sat- 
isfies the following relationship between cross sipe 

26 depth (D) and sipe interval ratio (a/w). ' 
Account 

| D^(a/w x 50)-18 

\30 D: a distance between a deepest position of 

apparently crossing adjoining sipes in a single 
block with each other taken from a side view of 
the block and a position of apparently intersect- 
ing a line segment passing through the deepest 

35 position and perpendicular to the surface of the 

block with a groove bottom of the lateral 
grooves sandwiching the block taken from the 
side view of the block 

a: a shortest distance between mutual sipes at 
40 the bottom of the one-side opened sipe 

w: a distance in parallel to a and existing from 
an edge of the block not opened by the sipe to 
one of the one- side opened sipes farthest from 
the edge of the block 

45 

2. A pneumatic tire according to claim 1, wherein an 
overlap length L between the sipes in the block is 
not less than 1 0 mm. 

so 3. A pneumatic tire according to claim 2, wherein 
I when the cross sipe depth (D) is not more than 3 

mm, the one-side opened sipes satisfy the following 
conditions when a shortest distance between the 
sipes at the bottom portion of the sipe is a and dis- 
ss tances from an edge of the block not opened by the 
sipe to one of the one-side opened sipes farthest 
from the edge of the block is or w 2 . 
Account 
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0.42^a/w 1 <i.o and 0.42 =ia/w 2 < 1.0 

A pneumatic tire pneumatic fire according to claim 
1 . wherein a straight distance from the edge of the 
block not opened by the sipe to a sipe nearest to the s 
block edge is 20-40% of a length of the block along 
the block edge. 

A pneumatic tire according to claim 1. wherein the 
sipe is a flask type sipe. w 

A pneumatic tire according to claim 1, wherein the 
sipe is a one-side flask type sipe. 

A pneumatic tire according to claim 1, wherein the is 
sipe has a slant portion connecting a cut end of the 
sipe to a bottom portion of the sipe. 
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FIG. 5 



F/G.6 



FIG.7 




EP0 911 187 A1 




EPO 911 187 A1 




Creasing depth (mm) 



EPO 911 187 A1 



FIG. 1 1 

(a) 




a 



EP0 911 187 A1 



FIG. I 2 



V 



B 
T 



r 



( I ) 



7 



— r - 
S 2 



B 
T 

"T 



k/4 



A- A section 




EP0 911 187 A1 



FtG. /S 

\ So S/ 



EPO 911 187 A1 
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FIG. 25 
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